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The Os isotopic composition and concentration Pacific and Atlantic oceans. These samples were collected
of seawater can be used to put limits on the input offrom the (a) Central Pacific (22° 45'N, 158° W); (b)
extraterrestrial and continental material. This is becauseNorth-East Pacific (Juan de Fuca ridge);and (c) two
of large isotopic differences it®’0s/*®0s between  Atlantic samples in a depth profile near Bermuda ( 31°
extraterrestrial sources and the earth's crust. Typically,50'N, 64° 10'W). The results are listed in Table 1. The Os
1870s/#%0s ~ 1.0 in chondritic meteorite¥’Re/*0s ~ concentration ranges from 15 to 19 fm‘kghis is much
3; average [Os] = 2.6 nni'@l)] and*®’0sf*®0s ~ 10.5  higher than the diverse guesses/estimates in the literature.
in continental crustal rocks®[Re/*®0s ~ 400; average The directly determined®0s/*®Os ratio of the deep
[Os] = 0.26 pm g (2)]. However, Os is one of the rarest ocean waters that are least affected by hydrothermal
elements in seawater. Analytical difficulties have activity or terrigenous influx is 8.0 = 0.1 and does not
previously prevented direct measurement of Os in appear to vary between the Pacific and Atlantic Oceans.
seawater. We report Os data in waters from the AtlanticNote that'®0s/*®Os at the Juan de Fuca ridge site is 7.0
and Pacific oceans. Several indirect determinations of thet 0.07.
Os isotopic composition of seawater have been reported. The data may be used to obtain an estimate of
Early experiments used marine Mn-nodul8s6)( and the mean life of dissolved Os in seawater which is
abyssal red clays7). The results suggested widely 3 = = \SW, 40ut SW
varying *'0s/*0s ratios (5 to 11) between and within defined aerS. Nos/ Jos - Here th_)s 's the numb-er
different ocean basins. These data were strongly®f OS atoms in the oceans adé)s is the Os burial
influenced by sources of Os other than seaw&e)( flux. For a steady state model for Os in seawater
Recent studies used: (a) bulk analyses of rapidly (SW), with dissolved inputs from continents (C),
accumulating metalliferous carbonat&€)( (b) extensive ~ cosmic dust (D) and hydrothermal sources (H), we
leaching procedures to remove selectively "hydrogenous"obtain:

Os from organic-rich marine sedimeni8); (and (c) . . (st_ RD)
hydrogenous Fe-Mn crustdlj. These studies suggest flgeo = JE%O /N 812%/) /TOSE[: = D
that the present-day®’0s/*®0s of seawater varies S s s RC - R

between 7.9 and 8.8. However, the sediments/leaches mayhare R = 187058905} in the dissolved component
contain labile Os derived from multiple sourc#g,(13 o c .
and thus the inferences from sediment data aboutTOM €ach source j(j=SW, C, D, H). Hefgg_is
seawater are uncertain. A preliminary attempt to measurethe ratio of dissolved Os input from continents to the
directly Os in a seawater sample yielded highly uncertaintotal dissolved Os input. We assumed-RR°. From
values of "0s/*0s =63 £ 3.1 and [0s] = 9 £ 45fth | the data we find thaf 5 _= 0.74. Thus 74% of the

S

(14). None of these studies has established the Os isotopic ] ) )
composition and concentration of seawater. dissolved Os in the oceans derives from the continents

Advances in negative thermal ionization mass and 26% derives from the sum of dissolved cosmic
spectrometry (NTIMS: 15, 1§ and in chemical dust plus hydrothermal sources. This is in accord with
procedures have made it possible to measure Re and Ir ifStimates of Pegraret al. (21). If we consider the
seawaterX7, 18. Following on the work by Anbagt al. ratio of Ir/Os (I) to be the same as in their sources
(18), we have developed a procedure to preconcentrate O§ONtributing to the dissolved load, then we obtain
guantitatively (~90%) from seawater. The samples are

then processed using the chemical procedures developed (rC -r D) geo + (1— f 1';'60 )RD +R" fH
for meteorites¥9, 20. This method permits the analysis Ty, /T = : T
of Os in 1-10 kg of seawater and may be applicable to r

other natural waters. The total procedural Os blank is 8 . ] ] ]
fm and is about 10% of the total Os in a 4 kg seawaterWhere T is the mean oceanic residence time of Ir and
sample. Note that although a typical uncertainty in the £} is the ratio of dissolved Os input from
measured®’0s/*Os is about 1%, an uncertainty of 25%
in the blank introduces ~5% uncertainty in the corrected
1810s/#%0s. Four samples were chosen of water from the

hydrothermal sources to the total dissolved Os input.
Using our concentration data for Os and those of

Anbar et al. (18) for Ir, it follows thatT, /T > 20.
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Anbaret al. (18) have estimated that ~70% of the Ir in critical importance in using the Os data to estimate
seawater is from the continents and that 2 18 the cosmic dust flux over past geologic epochs as well
T, 22 x 1Gy. It follows that 4 x 10y > T, 2 4 x as in the interpretation ¢f’‘0s**®0s in hydrogenous
10" y. Here the lower limit is reasonably reliable. The Portions of the sediments.
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Table 1.

Sample Location Depth (m)  Weight (kg)  [Os] fm kg't (**0s/*0s)y  (**'0s/*0s)t
Pacific Ocean

Central Pacific 3000 10.5 19.0+ 0.10 7.2+ 0.06 8.0+ 0.07
Central Pacific (duplicate) 7.2+ 0.09 8.0+ 0.10
Juan de Fuca Ridge 1764 4.1 14.7+ 0.06 6.3+ 0.06 7.0+ 0.07
Atlantic Ocean

Bermudat 25 3.7 15.1+ 2.2

Bermudat 3000 4.0 19.1+ 0.9 6.8+ 0.5 7.4+ 0.5
Bermuda 3000 4.1 14.9+ 0.04 7.1+ 0.04 7.9+ 0.04

t Blank corrected using [Os] = 7.7 + 1.9 With **'0s/**®0s = 1.27 + 0.04. Note 1 fm = 6.02 x®oms. The uncertainty of
25% in blank would contribute ~5% to the uncertainty fQs/®®0s) and less than 2.5% to the uncertainty in the Os
concentration.t Initial low precision measurements
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